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ABSTRACT 
Parturition was initiated in 25 of 29 (Trial 1) and 26 of 26 
(Trial 2) Holstein cmvs gi ven dexamethasone (Trial 1), 4.4 mg/100 kg 
body weight, or dexamethasone plus -25 mg estradiol benzoate (Trial 2) 
at day 273 of gestation. Parturition occurred at 45.l z 11.1 h (Trial 
1) al'ld 40.8 ± 9.6 h (Trial 2) after injection . Twenty-nine control 
X 
cows (Trial 1) and 26 control cows (Trial 2) had average gestation 
lengths of 280 and 281 days, respectively. In Trial 1, calving diffi-
culty was greater (P <.05) while birth weight of calves was 3.0 kg less 
(P<.05) for the induced cows compared to controls . In Trial 2, no 
differences in calving difficulty were found, while calf birth weight 
was 2.5 kg less (P <.10) for the induced cows compared to controls. 
Average birth weights of calves were 42.4 and 45.4 kg, Trial l ; and L~o.8 
and 43 . 3 kg for Trial 2, for induced and control groups . Severity of 
udder edema did not differ for either trial. Average daily milk 
production for the first 9 wk of lactation was 2l~.8 kg and 27 . 8 kg 
(Trial 1) and 24.2 kg and 27.7 kg (Trial 2), for induced and control 
groups. In both trials, differences in milk fat or fat corrected milk 
were nil. Total milk production (305 day-2X-mature equivalent) was not 
significantly different for either trial. Changes in body weight were 
similar for control and induced cows in both trials . The incidence of 
retained placental membranes was 76 an.d 10'/4 (Trial 1) a"ld 50 and 4% 
(Trial 2) for induced and control cows. Average days to first heat, 
days to firs+, service, days to conception, and services per conception 
for induced cows were: 58 .4, 79-9, 117.8, 2.0 (Trial l); 80.7, 81.4, 
102.2, 1.64 (Trial 2); and for control cows were: 58.6, 82.3, 105.5, 
1.8 (Trial l); 89.0, 91.4, 128~6, 1.94 (Trial 2). In Trial 1, the 
incidence of milk fever in cows with no pr~vious history was 24 and 10'/4 
for induced a"'1.d control cows. There were no di°fferences in the 
incidence of metabolic disorders in Trial 2. Results of California 
Mastitis Tests were similar for control and induced cows in both trials. 
In both Trial 1 and Trial 2, fat, protein, total solids, and gamma · 
globulin content of the colostrum did not differ between control a.'1.d 
treatment groups;· Casein values were lower (P <.05) for the treatment 
group in both trials. Average daily gains fror:1 0 to 10 weeks were .63 
and .60 kg, for Trial l; and .51 and .L1-6 kg , for Trial 2, for induced 
a.nd control ca veso No differences were found in calf dea.th 10$6 or 
health disorders between groups. Similar levels of serum gamma globulin 
were found for both groups at 0 (before suckli~g) and 3 days of .age in 
both trials. No meaningful differences were fou..'1.d in total serum 
protein, albumin, a~d alpha and beta globuli~ levels in both trials. 
No differences were found at birth, in chest depth, shoulder width, 
head circumference, hip width, a.'1.d wither height of calves. 
xi 
GENERAL. INTRODUCTION 
Dairy farm management has ·changed in recent years with trends 
towards an increased herd size and more intensified breeding programs. 
The ~rend toward larger, more multi:-man ·operations has economic 
advantages, but also disadvantages. One disadvantage is that parturition 
may not be synchronized with labor availability. Modern breeding 
programs emphasize larger cattle and the use of sires that sire larger 
calves. These trends have created several problems encountered at the 
time of parturition, namely increased birth weights of calves leading to 
greater problems of calving difficulty, increased calf losses at birth 
particularly in first calf heifers, increased reproductive problems after 
difficult parturitions, and the added requirement for assistance with 
the use of sires that sire larger calves. The possibility of synchro-
nizing birth with available labor and reducing the calf birth weight and 
calving difficulty in an attempt to alleviate these problems is of 
great interest. The fetus gains _weight very rapidly during the last 
few weeks before parturition allowing for a possible weight reduction 
with an early parturition. Therefore, early induction of parturition 
may alleviate these problems and reduce calf birth size and calf losses 
by synchronizing the dairyman's labor supply with labor requirement at 
parturition. 
An examination of the South Dakota State University Holstein herd 
reveals a typical example of these problems. In 1971, 11 of the 75 
parturitions resulted in calves born dead. A total of 21 two-year-old 
heifers calved during 1971 and two-thirds of these required assistance 
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at calving, while 6 of their calves were born dead. The average weight 
of the dead calves was 45.5· kg .compared to a 43.0 kg average for all 
the live calves born • 
. The purpose of this research was to determine the feasibility of 
early induction of parturition with the synthetic glucocorticoid, 
dexamethasone (Trial 1), and dexamethasone plus extradiol benzoate 
(Trial 2), and determine their effect on: 1) calf birth weight and 
calving difficulty, 2) growth and health of the calf, 3) milk production 
and colostrum composition of the cow, and 4) health and reproduction 
of the cow. 
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GENERAL .LITERATURE REVIEW 
The adrenal cortex is ·responsible for the production of three main 
groups of physiologically active hormones; 1) the glucocor_ticoids, 2) 
the ~ineralocorticoids, and 3) the _adrenal sex ·hormones. Numerous other 
less act:i. ve steroids, many of which are probably pr.ecursors of these 
major hormones, have been isolated. The largest and most active of 
these main groups are the glucocorticoids. The physiological effects 
of the glucocorticoids and mineralocorticoids tend to overlap, but 
would fall into ·the following general categories 
Glucocorticoids 
A. Carbohydrate and protein metabolism: 
1) Increased gluconeogenesis. 
2) Decreased peripheral utilization of glucose. 
3} Antagonism to insulin. 
4) Increased protein catabolism. 
B. Anti-inflammatory effect: 
1) Reduced circulating lymphocytes, eosinophils, and fixed 
lymphocytic tissue. 
2) Reduction of degree of local inflammatory processes. 
3) Possible adverse effect on immune body production. 
C. Inhibition of ACTH output. 
Mineralocorticoids 
A. Increased retention of sodium, chloride and water. 
B. Increased excretion of potassium, phosphorus and calcium. 
Cortisol (hydrocortisone) and corticosterone are the major 
glucocorticoids produced naturally by the adrenal. Cortisol is the 
major glucocorticoid in man, but in the rabbit, mouse and rat; corti-
costerone predominates. In.the ruminant, the levels of both hormones 
are intermediate with moderate levels of both produced (39). The 
gene~al structures of these hormoneF3 as well as newer synthetic 
glucocorticoids are presented in Appendix Fig. 1. 
The newer synthetic glucocorticoids in almost all cases have 
greater gluconeogenic and anti-inflar.imatory effects than the naturally 
occurring glucocorticoids, while the tendency for sodium retention is 
not as great as with natural glucocorticoids. The longer and more 
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potent effects have been associated with the addition of several active 
groups and molecules to the basic steroid structure (39). The addition 
of these groups lessens the acceptance of the synthetic glucocorticoids 
as enzyme substates and hence they may be catabolized slower. Structures 
of some synthetic glucocorticoids are compared in Appendix Fig. 1 with 
glucocorticoids of natural origin. 
Glucocorticoids and Parturition 
In addition to the previously mentioned physiological effects of 
the glucocorticoids, recent research has revealed the role of gluco-
corticoids in the termination of pregnancy. An early indication of the 
link of the adrenal glands with the terminatio~ of pregnancy involved 
the discovery of a condition of adrenal insufficiency in calves 
as_sociated with prolonged pregnancy in Holstein cattle (23). The same 
calves were also found to have a smaller adenohypophysis, and it was 
speculated that the hypoadrenalism resulted from inadequate stimulation 
from the pituitary gland. A similar result was also found when the 
fetal pituitary was electrocoagulated in sheep (36). Again, removal or 
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impairment of the fetal pituitary resulted in a prolonged gestation. 
T'nese findings substantiated the belief that a functional hypothala..'llic-
pituitary-adrenal axis in the fetus is a prerequisite for normal 
parturition. Further investigations with ad.renalectomy (14,29), and 
maternal and fetal hypophysectomy (7,8) have confirmed this link 
betwe~n the fetal hypothesis and adrenal gland. 
Infusion of corticost eroids into the fetus resulted in premature 
parturition of the fetal lamb (37). This research further confirms 
that the cause of.premature parturition depends upon glucocorticoid 
activity, and that mineralocorticoids have no effect on parturition. 
Heasurement of the glucocorticoid production by the fetus has revealed 
that prior to natural parturition, plasma levels of corticoids rise in 
the fetus and that these levels are unrelated to any change in maternal 
·concentrations (5,15) • The origin of the corticoids has been linked 
to an increase in the fetal metabolism of glucocorticoid precursors cµid 
a.~ increase in the enzyr.ies required for glucocorticoid production (41,2). 
Results \rith sheep have confirmed that the rise in fetal glucocorticoids 
is comparable with the rate of fetal infusion of synthetic glucocorti-
coids required to induce a premature parturition (13). 
An explanation for the mechanism by which glucocorticoids trigger 
parturition is not fully lmown at this time. Documentation of the 
fetal rise in glucocorticoid concentration has been presented (5,15,13). 
Also at the time of parturition, a drastic change is found in other 
steroid hormones in the maternal plasma, namely estrogen and progester-
one. Many researchers have reported that progesterone levels in 
~aternal plasma fall, beginning sever al days prior to part urition 
(43,46,17,38,21), while approximately two days before parturition, 
plasma estrogen levels begin to· rise sharply (46,17,38,21). A sharp 
rise in maternal glucocorticoids is found just prior to parturition 
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(46,47). Contrary to previously mention-ed research (5,15), one 
research report demonstrated that the fetal rise in .corticoid level 
may be responsible for the r ise in maternal glucocorticoid levels (29). 
The rise in maternal corticoid has also been associated with an 
increase in maternal prostaglandin F2oc.and possible leuteal regression 
(38). 
Further research in the area of induced parturition using 
glucocorticoids administered to the dam has resulted in other possible 
explanations for the initiation of parturition. In experiments where 
hormone levels have been measured, changes in maternal plasma pro-
gesterone and estrogen levels follow those changes reported with a 
natural parturition (16,18,43,21), namely the fall in maternal 
progesterone levels and a rise in maternal estrogen. The previously 
mentioned effect of leuteal regression associated with a glucocorticoid 
induced rise in prostaglandin F20C may account for the depression in 
progesterone levels (38). This hypothesis is strengthened by the fact 
that high doses of progesterone administered with glucocorticoids block 
corticoid L1duced parturition (26). A review of the hormonai factors 
leading to parturition lends support to this hypothesis (48). 
Manipulation of Parturition 
Parturition may be induced in the ewe by infusion of cortisol or 
ACTH into the fetal lamb (37). This early work has been a stepping 
stone for numerous investiga t ions with the use of gl ucocorticoids f or 
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the induction of premature parturition. Much of this work has involved 
sheep, where parturition is induced usually 2 days after administration 
of the corticosteroid (27,1,6,25 ,19,20,44,45,9). The research with 
sheep .has also confirmed that induction of parturition before day 130 
of gestation results in a lower response rate compared to ewes treated 
on day 138-14o or later of gestation. Several synthetic glucocorticoids 
have been used with similar results when proper physiological doses 
were administered. 
Research on the use of synthetic glucocorticoids for the induction 
of parturition in the bovine animal has also increased. Investigations 
using cattle have been diverse in purpose and have yielded much needed 
information as to response ai."'ld effects upon calf and da.m.. The Sj~nthetic 
glucocorticoid, dexa~ethasone, resulted in the induction of parturition 
in 46 of 54 cattle, a.11. average of 49 h after treatment (1). Treatment 
was more effective in those cows 255 days or more in gestation, while· 
27 of the 46 had retained fetal membranes. Sinilar responses have also 
been reported with the use of the synthetic glucocorticoid, flurnethasone, 
with an increased response occurring later in pregnancy, but again with 
a high incidence of retained membranes (26,30,10,42,34,49,28). 
The use of a long acting glucocorticoid, opticortinol, has been 
used to induce parturition 10 to 14 days after ad.l'!'linistration (31,50 ,'+). 
Res_earch indicates that this drug lm·rers the incidence of retained 
placental membranes, but i ncreases the number of stillborn calves (50, 
4). A review of the effects of the individual corticoid used and the 
tine of administration demonstrates the fact that earlier administration 
results in a longer response time with fewer cows responding (27,25,12). 
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A summary of many of the research publications on induced 
parturition with glucocortic'oids in the bovine is presented in Appendix 
Table 1. 
?pecific effects of glucocorticoid induced parturition are quite 
variable-. The incidence of retained placental membranes, a major 
problem with inducing early calving, varies between the glucocorticoid 
used (27,1,25,30,31,10,50 ,42,34 ,49,22,4,28,12). The longer acting 
corticoid, opticortinol, reduces the incidence of retained membranes 
(50,4). Reviewing the cumulative work in regard to retained placentas 
demonstrates that the earlier parturition occurs, the greater is the 
incidence of retained membraDes (27,25). Estrogen administration with 
glucocorticoids, between day 269 and 279 of gestation, resulted. in a 
reduction in the incidence of retained membranes to a level near that 
found with natural birth (21). The added estrogen may enhance the 
hormonal relationships at birth as reduced plasma estrogen levels have 
been found in induced beef cows (21), compared to normal parturition. 
. -
Further research indicates no improvement in retained placental 
membranes when parturition was induced 17 days early using dexamethasone 
plus estrogen (35). 
Of major concern to the dairyman and, to a lesser extent to the 
beef producer, is the milk production from the artificially induced 
cattle. Minimal data has been reported on the ability of cows to 
maintain production follow~ng induced parturition. Use of the longer 
acting corticosteroid, opticortinal, has been f 01u1d to have little 
effect on the cows' ability to produce normal amounts of milk and milk 
fat (50,4). The use of the shorter acting glucocorticoid, 
fluemethasone, has been noted to slow the initiation of lactation in 
dairy COWS, but no eY..a.ct data Was reported ( 42). 
Glucocorticoids have also been used for the treatment of pre~ 
calving .udder edema (11). In this case treatment with dexB.!~ethasone 
resulted in less udder edema and greater milk production during early 
lactation. 
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Related to the dam's ability to produce milk in sufficient 
quantity is her ability to produce a viable and healthy calf. Research 
with dairy and beef cattle responding to induced parturition initiated 
by short acting glucocorticoids has indicated that resulting calves are 
born healthy and gain satisfactorily (42,38). Their ability to gain 
and grow well is unaffected by the usual reduction in calf birth _weight · 
(42,38). Even though the calves born to induced cows are usually 
smaller in size, research has demonstrated that there is an increase in 
calving difficulty (28). This is in contrast to research reported on' 
calves from natural births where a reduction in birth weight is 
correlated to a reduction in calving difficulty (33). The longer 
acting glucocorticoid, opticortinol, has been associated with a high 
incidence of stillborn calves. These calves were also born in a 
hypogammaglobulinaemic condition and may have problems absorbing 
gammaglobulin from colostrum (50,4). 
Little information has been docu.~ented on the postpartum health of 
the responding cows. Corticosteroids have been reported to reduce an 
animal's resista..Y1ce to infection and stress (39). Research work has 
revealed that the leucocyte count in mill;: as measured by the California 
Hastitis Test is reduced due to glucocorticoid administration (4). 
This may be due to the drug 's inhibition of the inflammatory response 
to infection. 
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Postpartum breeding data have been accumulated by several research-
ers (~2,34,49,28). Although inform~tion with dairy cattle is limited, 
these research efforts report that the postpartum rate of conception 
was similar for the induced cows a.11.d cows having natural birth. In 
most cases, the treatment with appropriate antibiotics lessened any 
adverse effect that the retained placentas may have had on subsequent 
reproductive performance. 
The use of induced parturition as a possible ma.11.agement tool for 
livestock producers and dairymen i n particular is quite indecisive at 
this time. The research has been thoroughly reviewed recently (27,25, 
12). These reviews, in addition to other published research, clearly 
reveal a need for a more detailed investigation of induced parturition 
with dairy cattle. More specifically, the induction of parturition as 
a management tool to alleviate the previously mentioned problems 
encountered in large dairy herds needs to be investigated. 
INITIATION OF PARTURITION IN DAIRY COWS WITH DEXAMETHASONE. 
I. COW RESPONSE AND PERFORMANCE (TRIAL 1). 
11 
Initiation of parturition in dairy cows with dexamethasone. 
I. Cow response and _performa..~ce. 
Abstract 
~arturition was initiated in 25 of 29 Holstein cows given dexa-
methasone (4.4 mg/100 kg body weight) intramuscularly at day 273 of 
gestation. Parturition occurred at 45.1 ± 11.1 h after injection. The 
29 control cows which were compared to 29 induced cows had an average 
gestation .length of 280 days. Calving difficulty was greater while 
birth weight of calves was 3.0 kg less for the induced cows compared 
to control cows. Severity of udder edema did not differ between groups. 
Average dail! milk production for the first 9 wk of lactation was 24.8 
k,g and 27 .. 8 kg for the induced and control groupso Differences in 
milk fat or fat corrected milk were nil. Cha.~ges in body weight were 
similar for all cows. Incidence of retained placental membranes was 
76 and l<Y/4 for induced and control cows. Average days to first heat,, 
days to first service, days to conception, and services per conception 
for induced cows were: 58.4, 79.9, 1ir;.8, 2.0; and for control cows 
were 58.6, 82.3, 105.5, 1.8. The incidence of milk fever in cows with 
no previous history was 2L~ and 10% for induced and control cows. 
Results of California Mastitis Tests taken at 15 and 30 days postpartum 
were similar. Fat, protein, total solids, a.~d gamma globulin content 
of the colostrum did not differ between groups. 
Introduction 
The emphasis towards selection of larger dairy cattle with an 
accompanying trend toward larger calf size at birth has increased 
problems at parturition. Increased calving difficulty is a major cause 
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of calf mortality and i ncreased labor requirement by dairymen ( 4o-). In 
addition, subsequent reproduc·tive efficiency of the cow may be affected. 
Artificial induction or manipulation of parturition m·ay off er a method 
to red~ce these problems by reducing calf birth-size and by synchronizing 
the dairyman's labor supply with the labor requireme~t at parturition. 
An examination of the South Dakota State University Holstein herd 
typifies these problems. In 1971, 11 of 75 calves born dead had a71 
average birth weight of 45.5 kg compared to a 43.0 kg for live calves. 
Two-thirds of the 21 two-year-old heifers that freshened required 
assistance at parturition and 6 of their calves were born dead. 
Previous research on the induction of parturition has been 
primarily with sheep and beef cattle (25). Continuous administration of 
ACTH or cortisol to ovine fetuses in utero resulted in parturition in 
4· to 7 days (37). Labor was initiated in 46 of 54 beef cows within 
72 h after treatment with 20 mg of the synthetic glucocorticoid dexa-
methasone (1). This procedure was more effective when cows were 
induced after 275 days of pregna71cy in that 25 of 27 cows responded 
within 47 h. A later study (49) involving induced parturition in 311 
beef cows reported that 53% of the induced cows had retained placental 
membranes. Immediate antibiotic treatment appeared to clear up infected 
animals since the subsequent breeding information was sir:iilar for both 
i nduced and co!ltrol cows. 
Research on induced parturition in dairy cat tle has been limited. 
Osinga , Stegena, and Jochle (42) were able to initia te parturition in 
23 of 26 dairy cows at 47.7 h after injection of flumethasone between 
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day 268 and 270 of gestation . The placenta was retained in 19 of the 
a.'1.imals. 
The purpose of this research was to st~dy the feasibility of induced 
parturition in Holstein cattle with the synthetic glucocorticoid dexa-
methasone and to determine its influence on calf size, calving 
difficulty, production, reproduction, and health of dairy cows. 
Experimental Procedures 
Fifty-eight Holstein cows were divided into four lactation groups 
on the number of previous calvings; O, 1, 2, and 3 or more. One-half 
of the cows in each lactation group were assigned randomly to either 
the treatment (dexamethasorie ) or control group (natural birth). Data 
from Gows having multiple births were elirr.inatedo 
Dexamethasone (9~-fluoro-16«-methyl prednisolone) 1 was administered 
intramuscularly on day 273 of gestation from the last breeding date. 
The dosage varied with the cow's body weight: 20 mg for cows up to 
454.5 kg , and an additional 2 mg per 90.9 kg up to 818.1 kg in body 
weight. The criterion to determine if the dexamethasone injection had 
induced parturition was if parturition occurred between 24 hand 72 h 
post-injection. Time from injection to calving was recorded to the 
nearest .5 h . Cows that had not cleaned after 24 h were considered to 
have retained placental membranes. · These cm·1s were subjected to an 
antibiotic treatment every 3 days until the membranes were shed and 
once per week f or approximately 2 wk thereafter. The antibiotic treat-
ment WB.s 750 me; chloromycetin 1 300 cc ( ~2}j) ni trofnra.zone an.d 3 x 106 
units penicillin . No manual removal was attempted. 
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Calving difficulty was scored on a scale from 1 to 5: 1) norr..al 
delivery, 2) minor assistanc~ - some hand pulling, 3) moderate assist-
ance - 2 people, 4) major assistance - veterinarian or mechanical calf 
puller., and 5) caesarean. Calf birth weights were recorded as soon 
after birth as possible. 
Udder edema was scored at 3 and 7 days postpartum and on a scale 
from 1 to 5: 1) no noticeable inflammation, 2) edema on the bottom ·of 
the udder, 3) edema extending into the sides of the udder, 4) edema 
involving the entire udder, 5) edema involving tissue surrounding the 
udder. 
Cow body weights were taken at calving and at 2 wk intervals for 
12 wk to determine t he ~Jrlou ... "'lt of weight zain or loss du.ring the 
following lactation. The incidence of milk fever and any other meta-
bolic disorders were recorded. California Mastitis Tests (CHT) were 
performed at 15 and 30 days postpartum. The results were scored: 
1) none, 2) trace, 3) CMT 1, 4) CMT 2, 5) CMT 3. The new numbers were 
used to facilitate computer analysis. 
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Reproductive efficiency was determined by recording heat and 
breeding dates. Pregnancy checks were by rectal palpation. Average 
days to first heat, days to first service, days to conception, and 
services per conception were determined from these data. Abnormalities, 
infections, and reproductive failures were also recorded for each animal. 
Daily milk weights through the first 9 wk of lactation were 
recorded. After this time most cows entered various nutritional trials 
and only complete lactation production was used in the remainder of this 
trial. Total milk production for past and present lactations (2X-305 
15 
day mature equivalent) was from DHIA records. Samples of colostrum 
o"btained immediately a fter calving prior ·to nursing were analyzed for 
milk fat according to the Babcock method, total solids by the MojoTu.~ier 
met:iod, and protein by the Kj eldahl meth_od. To determine whey protein 
content, the protein fraction was separated using CaCl2 and rennet (32). 
Total _whey protein was analyzed by standard Kjeldahl methods. The whey 
protein fraction was further analyzed to determine the amounts of serum 
protein and gamma globulin by cellulose-acetate electrophoresis and a 
spectrophotometri.c densitometer as described by Helena Laboratories2 • 
Casein was determined as the difference between total protein and whey 
protein. 
Statistical analysis was by computer using least squares analysis 
of variance . 
Results and Discussion 
Average response for both the control and treatment groups is sh_own 
in Table 1. Data for cows that did not respond to treatment were not 
included in any further analyses. Since the injection was given at 
12:00 h of day 273 of gestation, the 45.1 ± 11.1 h response time resulted 
in many of the cows calving during the daytime when assistance, if 
needed, was readily available. Eighty--four percent of the treated cows 
calved between 31 and 60 h after injection of dexamethasone (Table 1). 
The response interval from time of dexamethasone injection to calving 
is similar to values reported earlier (1). No relationship between 
response time and the sex of the calf was noted. 0singa et al. (42) 
reported a 47.7 ± 1.4 h response interval in dairy cattle given 
flumethas one on day 268 to 270 of gestation. 
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Because of .an increased metabolic turnover of nutrients due to the 
added requirement of milk production compared to beef cattle, a graduated 
dosage of glucocorticoid was used to keep the dosage more constant with 
increasing body size. It is not knm,m if a single level of gluco-
corti coid administration would have been as effective. 
The effect of dexamethasone treatment on the length of the gesta-
tion period is also shown in Table 1. The average gestation period of 
the treatment group was less (P<.05) than the control group. The 
gestation length of the control group agrees with previously published 
values of 280 days on 5207 Holsteins (3). Cows carrying female calves 
averaged 1 day shorter gestation length than cows carrying male calves. 
The reduction of 5 days in gestation ength corresponds iri th a 3 ._O kg 
reduction (P<.05) in the average birth weight of the induced calves 
(Table 1). This suggests ~--i average daily gain in utero of .6 kg. 
Birth weight of female calves averaged 4 .. 0 kg less than male calves, ' 
with the reduction in birth weight for induced. calves similar for both 
sexes. Osinga et al. (42) reported a 4.0 kg reduction in birth weight 
of Holstein calves born to cows induced to calve 8 days early. 
Although calves from the induced cows weighed less at birth, the 
average calving difficulty was greater (P<.05). The reason(s) for the 
increased need for assistance is not fully understood. Many of the 
treatment cows did not appear to be dilated fully at calving which may 
be an indication of incomplete preparation for birth. The early calving 
and rapid preparation may indicate that some hormonal deficiency(ies) 
is related to these problems. First calf heifers had a greater degree 
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of calving difficulty than mature cows. Calving difficulty and sex of 
calf were unrelated. 
Glucocorticoids are fu'1.0\fil to lower an animal's resista"'!ce to 
infection and to slow the healing process (39) .. Therefore, data on the 
incidence -of mastitis, as measured by CMT, were obtained. No 
'differences were found in CMTs recorded at 15 and 30 days postpartum 
(Table 2), in~icating n6 increase in the leucocyte count of milk due to 
dexamethasone treatment. Bailey et al. (4) reported a significantly 
lm·rer C:MT reaction. in milk from cows treated with dexamethasone 
trimethylacetate, a long acting synthetic glucocorticoid. No treatment 
by age interactions existed in any of the mastitis data although a 
trend was toward hi gher CMT values for first calf heifers. 
Dexamethasone also has reduced udder inflammation and edema (11). 
No differences were significant in udder edema scores at 3 and 7 days 
postpartum. Table 2 contains the data for first calf heifers and for 
all cows combined. The lack of response to dexamethasone treatment 
may be related to the time of administration since normally dexametha-
sone is administered after the inflammation. As expected, first calf 
heifers had higher udder edema scores (P <.05) tha.:."1. all other cows. 
The incidence of retained placental membra'1.es is also in Table 2. 
The corticoid induced calvin8 did substantially increase the incidence 
of retained placentas (76% vs. 10%) (P<.01). Similar values have been 
reported by other workers (42,49). No treatment by age interaction 
existed for retained place:'ltas. A higher incidence of retained placentas 
in treatment cows was related to a r;rea t er calving difficulty score. The 
percent of treatme!'.t co1:1s retaining placentas was 62 , 67, 80 and lOCY/4 for 
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calving difficulty ratings 1, 2, 3 and 4, respectively. The pr~blem of 
retain.ed membranes is a majo'r one involved with corticoid induced 
parturition. 
';i:he number of new milk fever cases \'las greater for the induced 
cows (Tabie 2). Differences were associated with few numbers and were 
not statistically significant. Glucocorticoid treatment has lowered 
blood serum phosphorous (39) which may precipitate an in.crease in milk 
fever cases. This relationship needs more careful examina ti.on in any 
future research. ·No other health disorders ,-,ere noted. 
Body weights of all cows were taken at 2 wk intervals after 
parturition to afford some· measure of nutritional balance through early 
stages of lactatione No differences (P>o05) in total weight loss over 
a 12 wk period were present with treatment and control cows average 
\·1eight loss being 60.0 and 60.4 kg per cow. No increased loss . of body 
tissue for the treatment group occurred due to early lactational demands. 
Results of the lactation trial apparently a.re the first to be report-
ed for induced calving. The lactation curve for the first 9 wk postpartum 
is in Fig . 1. When all cows were compared, a difference (P<.Ol) 
existed during the 2nd and 3rd wk of lactatio.!1. This lower production 
by the induced cows continued for t he remainder of the 9 wk period, with 
a..YJ. average daily milk production of 24. 8 and 27. 8 kg (P<.10) for the 9 
wk for treatment and control groups. When milk production t·1as categorized 
by a ge gr oups , large variat ions resulted i n no significant differences, 
al though the treat ment group remained lm·1er t han the control. 
A possibl e explanat i on for t he decreas ed initial production for 
i nduced cows i s that t he manmary gla nd of the i nduced cows did not have 
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the same period of preparation for lactation as the control cows. In 
the induced group, milk synth·esis and the filling of the udder occurred 
within 45 h post-injection. This length of time was substantially less 
than i~ control cows where milk nor~ally began to accumulate in the 
udder 5 to ·6 days prior to calving. The absence at _parturition of a 
normal ·hormonal pattern for the stimulation of lactation may be 
responsible for this response . Garverick_£.!:. al. (47) fou...~d that plasma 
estrogen levels were lower at parturition in dexamethasone induced beef 
cows compared to control cows, while plasma progesterone levels were 
similar. Circulating levels of other lactogenic hormones in induced 
cows have not been published . Alterations in estrogen and other 
hormones required for the i nitiation of parturition. may be responsible 
for the decreased initial production. In limited previous observations, 
the onset of milk production was slower in induced than in control cows 
(42) .. 
Further analysis of these data, by correcti~g the lactations to 
begin at day 280 of gestation for the induced cows, revealed similar 
lactation curves for treatment and control cows (Fig. 2). The lactation 
curves demonstrate that the differences found previously at 2 and 3 wk 
postpartum were no longer apparent. 
In Table 3 is the average milk production for the lactation for 
each group on a 305 day mature equivalent basis. Again due to large 
variations, no differences were significant between induced or control 
cows. No differences in fat or fat corrected milk production were 
noted. In the present lactation (excluding heifers with no previous 
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records) compared to previ ous lactation , · induced c 01.·:s actually produced 
more milk . 
Breeding measures f or both groups are i ~1 Table 4. The average 
days to first heat, days to first se~vice, days· to co?1.cept io:1 , and 
services per conception did !lot differ significa1tl:-~ (P> .05) beh:een 
groups ~ Control cows tended to have a higher perce~t conception on 1st 
a.'1d 2nd service than treatment cows . The data demo:istrated that the 
problem of retained placental membra.r1es , .. 1as not detr iE1e:2tal to sub-
seque~ t reproductive heal th of the cm-, . The postpartum reproductive 
management program may be partially responsible for reducing this 
problem. All values are well within normal values for optimum repro-
ductive management of a dairy herd,, No relationships were apparent 
behreen the degree of calving difficulty and subsequent reproductive 
pe~forma nce. 
Since glucocorticoids as a group have decreased protein synthesis 
a..'1.d may even be proteolytic (39) , we felt that an a.'1.alysis of the 
colos trum compos ition ... das necessary. Table 5 contai!ls data on the 
composition of colostrurn fr om both groups. Colostrum analyzed was the 
first 250 ml removed from each CO\v. No attempt was made to quanti tate 
yield of colostrum. No differences were significa.'1t (P> .05) in any of 
the parameters except in the protein fraction where casein was higher in 
control cows. Gamma globulin conteat did not diff e:: indicating that 
normal amounts of antibodies were available to the cal f . No interactions 
of treatment by age were significant for any of the components. Bailey 
al . ( 4) reported lower colostrum gamma globulin in co 1:1s treated 
wi th the long acting glucocorticoid , dexamethaso?le trimethylacetate . 
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They pos tulated that the long acting nature of this corticoid may have 
lowered the rate of i mmunoglobulin synthesis. 
Altho~gh induced calving may present some unsolved problems, its 
value ~s a management tool is visible~ Dexamethasone can be used to 
s ynchronize labor availabil ity and parturition. Ea~ly calving can 
reduce . the problem of birth weight of calves, but further work is 
needed to solve problems caus ed by i nduced parturition such as the high 
incidence of retained placentas . 
lA-z.i.um Brand, Schering Corporation, Bloomfield, New Jersey· 07003. 
2Titan III cellulose acetate plate, P.O. Box 752, 1530 Lindbergh Dr., 
Beaumont, Texas 77704. 
Table 1. C01.v response to dexamethasone treatment at day 273 of 
gestation. 
Item Control ·Treatment 
No. of· c.ows 
No. responding to dexamethasone 
Avg. response time, h 
Time of induction after injection: 
20-30 h 
31-4o h 
41-50 h 
51-60 h 
61-70 h 
Greater 71 h 
29 
2 
8 
9 
4 
1 
1 
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Gestation length, days 
Avg. birth weight of calves, kg 
Avg. calving difficultye 
45.4b ± .9d 
1.69 + .19 
275c 
42.4C ± 1.0 
2.37 ± .20 
astandard deviation of mean. 
b, cvalues in same row with different letters are significa.."t'ltly· 
different (P<.05). 
dstandard error of mean. 
ecalving difficulty rated on scale of 1 ( no difficulty) to 5 
(caesarean). 
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Table 2. Health related measures in cows treated with dexamethas-one. 
Parameter Control Treatment 
California Mastitis Testa 
15 ~ays postpartu.m 
30 days postpartum. 
Udder edemab 
All .cows 
3 days postpartmn 
7 days postpartum 
First calf heifers 
3 days postpartum 
7 days postpartum 
Retained placenta 
Milk fever 
(incidence in cows with no · 
previous history) 
1.1 . 
1.0 
1.76 
1.32 
2.00 
1.42 
lC';b 
10% 
1.3 
1.3 
1.55 
1.37 
2.4D 
2.20 
76% 
.24% 
ascale of 1 = none; 2 = trace; 3 = CMT l; 4 = CMT 2; 5 = CMT 3-
°hEdema rated on scale of 1 (no edema) to 5 (severe). 
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Table 3. Comparison of milk production data of control and treatment 
groups past and present lactations.a 
Item 
Production for present lactation 
Lactation no. 
First 
Second 
'rhird 
Four or more 
All cows 
All cows excluding heifers 
Production for past lactation 
All cows 
a305 day-2X-mature equivalent basis. 
Control Treatment 
kg/lactation 
7490 (7) b · 6839 (6) 
7618 (6) 7827 ( 4) 
5804 (7) · 6000 (6) 
7070 (9) 7333 (6) 
6979 (29) 6925 (22) 
6817 (22) 6957 (16) 
7500 (22) 7315 (16) 
bNo. of cm,,s in parentheses; two cows in -treatment group lost _ due to 
factors u:..-1relatecl to experiment , and one lost due to disease. 
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Table 4. Reproductive neasures associated with control and treatment 
cows. 
Parar:1eter 
Avg . days to 1st heat 
Avg . days to 1st bre~ding 
Avg . days to conceptio~ 
Services per conception 
Percent conceived first 
service 
Percent conceived second 
service 
Percent conceived three or 
more services 
astandard error of mean. 
Control 
58 .6 · (29) b 
82 .3 (29) 
105 .5 ( 2L~ ) 
1.83' (24) 
62.5 
16 . 7 
20.8 
Treatment SEMa 
58 . 4 (22) 4. 86 
79 -9 (22) 4.15 
117~8 (19) 8.96 
2.03 (19) . 22 
57. 9 
10 .5 
31.6 
bNo . of cows i n. paren. theses; one cow culled ia treatment group due 
to mas ti tis, tHo due to i"eproducti ve failure, one due t o disease 
and t wo due t o facto~s un~elated to the experiment . One control 
c ow culled due to r.1astitis, four due to reproductive failure . 
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Table 5. Composition of colostrum from control a..r1d i:'.1.duced cm-1s. a 
Component Control Treatment 
1o 
Fat 5.17 ± .47b 6.09 ± 
Total solids 23.54 ± .92 24.17 + -Protein 14.08 ± .76 14.20 + 
Cas~in 4.38'± .2sc 3.41 + -Whey protein 9.70 ± .73 10.66 + 
Gamma globulin 7.81 ! .62 8.60 + -
acolos trum collected ir.:mediately after calving before nursing. 
bstandard error of mean . 
.50 
1.00 
.83 
.31d 
.81 
_.69 
c,dvalues in the same row with different letters differ significantly 
P< .05. 
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INITIATION OF PARTURITION IN DAIRY COWS WITH DEXAMETHASONE. 
II. COW RESPONSE TO ESTRADIOL BENZOATE (TRIAL 2). 
Initiation of parturition in dairy cows with dexamethasone; 
II. Cow response to estr~diol benzoate. 
Abstract 
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Parturition was initiated in 26 Uolstein cows given dexamethasone 
(4.4 mg/100 kg body weight) plus 25 mg estradiol benzoate intramuscularly 
at day 273 of gestation. Parturition occurred at 4o.8 9.6 h after 
injection. The 26 control cows which were compared to the 26 .induced 
cows had an average gestation length of 281.5 days. Calving difficulty 
was not significantly (P>.05) different while birth weight of calves 
was 2.6 kg less for the induced cows compared to control cows. Severity 
of udder edema did not differ between groups. Average daily milk 
production for the f i rs t 9 wk of lactation was 24o2 and 27o7 kg for the 
induced and control groups. Differences in milk fat or fat corrected 
milk were nil. Incidence of retained placental membranes was 50 and 
4% for induced and control cows. Average days to first heat, days to 
first service, days to conception, and services per conception for 
induced cows were: 80.7, 81.4, 102.2, 1.64; and for control cows were: 
89.0, 91.4, 128.6, 1.94. There were no differences in the incidence of 
metabolic disorders. Results of California Mastitis Tests taken at 15 
and 30 days postpartum were similar. Fat, protein, total solids, and 
gamma globulin content of the colostrum did not differ, except for a 
higher casein content. 
Introduction 
Several major problems associated with synthetic glucocorticoid 
induced parturition have been revealed in recent research. These 
include the high incidence of retained placental membranes and the lack 
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of reduction in calving difficulty associated ·with the smaller calves 
from induced cows. A recent· review by Jochle emphasizes the problem of 
retained placentai _membranes associated with induced· parturition (25). 
In most cases, the earlier parturition was induced, the greater was the 
incidence of retained membranes. In Trial 1, the incidence of retained 
· 'membranes was 76% in the dexamethasorie treated group and was one of the 
major problems encountered in that trial. 
Plasma hormone levels measured during induced :parturition have 
revealed a lower estrogen level compared to that found during a normal 
birth (21). This same research reported the use of estradiol benzoate 
with dexarnethasone for inducing parturition between days 269 and 279 of 
gestation which reduced the incidence of retained place!!tas to a level 
near that found with normal parturition. The added estrogen may have 
enhanced the hormonal relationships at parturition by ~aisi~g the plasma 
estrogen levels and may be responsible for the reduction in retained 
placentas. Other researchers using estrogen with dexarr.ethasone at day 
266 of gestation found no benefit in reducing the ~UI!lber of retained 
placental mem~ranes (35). 
Some researchers have reported an increased calvi~g difficulty in 
cows induced to calve with a short acting glucocorticoid (28 ) compared 
to normal parturitions. A similar response was foQ"ld in Trial 1, where 
a significant (P<.05) increase in the calving difficulty scores was 
found in the dexamethasone treated cows while their calves weighed less 
(P<.05) than control calves. This response is co~trad.ictory to the 
normal relationship of reduced birth weight and decreased calvi~g 
difficulty (33). 
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The purpose of t his research was to study the feasibility of 
induced parturition i n Holstein cattle with the synthetic glucocorticoid 
dexamethas one plus estradiol benzoate, and to determi~e their influence 
on retained placental membra.11.es , cal v_ing difficulty , calf size, milk 
production , reproduc tion, and health of dairy cm·rs • . 
Experimental Procedures 
Fifty- two Holstein cm,1s were divided into foll!' lactation groups on 
the number of previous calvings; O, 1, 2, and 3 or ~ore • . One-half of 
the cows in each la·ctation group were assigned ra"ldocly to either the 
treatment (dexamethasone plus estradiol benzoate) o~ control group · 
(natural birth). Data from cows having multiple births were eliminated. 
Dexamethasone (9'(-fluoro-160(-methyl prednisolone ) 1 plus 25 mg 
estradiol benzoate2 in peanut oi l were administered int~amuscularly on 
day 273 of gestation from the last breeding date. The glucocorticoid 
dosage varied with the cow's body weight: 20 mg for cows up to 454.5 
kg, and an additional 2 mg per 90.9 kg up to 818.1 kg- in body weight. 
The criterion to determine if the dexamethasone plus estradiol benzoate 
injection had induced part urition was if parturition occurred between 
24 hand 72 h post-injection. Time from injection to calving was 
recorded to t he nearest .5 h. Cows that had not clea.~ed after 24 h 
were considered to have retained placent al membra:1es. These cows were 
subjected to a.~ intrauterine antibiotic treatment every 3 days until 
the membra."les were shed and once per week for approxiraatel y 2 wk there-
after. The anti biotic treatment was 750 mg chloror:iyceti:::1 , 300 cc ( .Z;~) 
nitrofurazone and 3 x 106 units penicillin. No manual removal Has 
attempted. 
Calving difficulty was scored on a scale from 1 to 5: 1) normal 
delivery, 2) minor assistance ·- some hand ·pulling, 3) moderate assist-
ance - 2 people, 4) major assistance - veterinarian or mechanical calf 
puller, _and 5) caesarean. Calf birth _weights were recorded as soon 
after birth as possible. 
Udder edema was scored at 3 and 7 days postpartum and on a scale 
from 1 to 5: 1) no noticeable inflammation, 2) edema on the bottom of 
the udder, 3) edema extending into the sides of the udder, 4) edema 
involving the entire udder, 5) edema involving tissue surrounding the · 
udder. 
Cow body weights were taken at calving an.d at 2 wk i~tervals for 
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12 wk to determine the amou..nt of weight gain or loss during the following 
lactation. The incidence of milk fever and any other metabolic 
disorders was recorded. California :Mastitis Tests (CMT) were performed 
at 15 and 30 days postpartum. The results were scored: 1) none, 
2) trace, 3) CMT 1, 4) C:MT 2, and 5) CMT 3. The new nu:.ibers were used 
to facilitate computer analysis. 
Reproductive efficiency was determined by recording heat and 
breeding dates. Pregnancy checks were by rectal palpation. Average 
days to first heat, days to first service, days to conception, and 
services per conception were determined from these data. Abnormalities, 
infe_ctions, and reproductive failures, were also recorded for each a."1.imal. 
Daily milk weights through the first 9 wk of lactati on were recorded. 
After this time most cows entered various nutritional trials and only 
complete lactation production was used in the remai~der of this trial. 
Total milk production for past and present lactations (2x-305 day 
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mature equivalent) was from DHIA rec.ords. Samples of colostrum obtained 
immediately after calving prior to nursing were analyzed for milk fat 
according to the Babcock method, total solids· by the Mojon...71.ier method, 
and protein by sta."1.dard Kj eldahl meth<;>ds. · To determine whey protein 
content, the protein frac tion was separated using CaCl2 and rennet (32). 
Total whey protein was analyzed by standard Kjeldahl methods. The whey 
protein fraction was further analyzed to determine the amounts of ·serum 
protein and gamma globulin by cellulose-acetate electrophoresis and a 
spectrophotometric densitometer as described by Helena La.boratories3. 
Casein was determined as the difference between total protein and whey 
protein. 
Statistical analysis was by computer using least squares analysis 
of variance. 
Results and Disc~ssion 
Average response time for control and treatment groups is shown in 
Table 6. There were no response failures. Eighty-four percent of the 
treated cows calved between 31 and 60 h after injection of dexarnethasone 
plus estradiol benzoate. The response interval from time of administra-
tion to calving averaged 4o.8 :!: 9.6 h, a somewhat shorter interval than 
the 45.1 ± 11.1 h found in Trial 1. Garverick et al. (21) reported a 
7 h shorter interval in beef cows __ given dexamethasone plus estradiol 
benzoate compared to dexarnethasone alone. 
The effect of dexamethasone a..~d estradiol benzoate treatment on 
the length of the gestation period is also shown in Table 6. The average 
gestation period of the treatment group was less (P< .05) than. the 
control group. The gestation length of the control group was slightly 
longer tha~ previously published values of 280 days on 5207 Holsteins 
( 3) and longer than the 280 days · found in Trial 1. No difference in 
gestation length was found due to the sex of the calf.. Ti1e reduction 
of 6.6 days in gestation length corresponds ·with a 2.57 kg reduction 
(P<.10) in the average birth weight of the induced -calves (Table 6). 
This suggests an average daily gain in utero of .4 kg during the later 
stages of gestation. Birth weight for female- calves a 7'eraged 3. 73 kg 
less than male calves for both control and treatment groups. 
Calves born to.the dexamethasone plus estradiol be!'l.Zoate group 
weighed less at birth a.~d also showed no increase in calving difficulty. 
Previous work had shown t hat calves born to cows induced with a short 
acting glucocorticoid wer e associa ted with a greater degree of calving 
difficulty (28). Trial 1 revealed similar results where increased 
calving difficulty was associated with a · reduction (P<.05) in calf 
birth weight for induced cows. In this study, the added estradiol 
benzoate eliminated the requirement for more assistance at calving. 
This may he due to an improvement in the hormonal bala..-r1ce at parturition 
allowing for more preparation and dilation of the cervix before calving. 
Glucocorticoids are known to lower an animal's resista."'lce to 
infection and to slow the healing Process (39). Therefore, data on the 
incidence of mastitis, as measured by CMT, were obtained. No differences 
were found in CMT's recorded at 15 and 30 days postpartum (Table 7), 
indicating no increase in the leucocyte count of milk due to dexametha-
sone plus estradiol benzoate treatment. Bailev et al. ( 4 ) renorted a 
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significantly lower CMT r eaction in milk from cows treated with 
dexamethasone trimethylacetate, a long acting synthetic glucocorticoid. 
No treatment by age interactions existed in any of the mastitis data. 
Dexamethasone has also been used to reduce udder edema (11). No 
significant differe~ces in udder edem~ ·scores were found at 3 a."1d 7 
days postpartu.~. Table 7 contains the data for first calf heifers and 
for all ·cows combined. The lack of reduction in the dexamethasone and 
estradiol benzoate treated group may be related to the time of 
administration since normally dexarnethasone is administered after 
inflammation occurs: 
The incidence of retained placental membra."1es is also in Table 7. 
The addition of estradiol benzoate reduced the incidence of retained 
placental membranes when compared. to the values of 75 to 100% reported 
by most other researchers ( 3 ) • In Trial 1, the use of dexamethaso:ie 
alone resulted in a 76% incidence of retained placentas. Even though 
this level is lower than found with dexamethasone alone, the incidence , 
of retained placentas/ (5Wo vs. 4%) was greater (P<.01) than · for the 
control group. The only treatment by age interaction for retained 
placentas appeared in the aged cow group where five of the seven cows 
retained their placental membranes. A higher incidence of retained 
placentas in treatment cows was related to a greater- calvi:26 difficulty 
score. The percent of treatment cows retaining placeritas was 33, 67, 
100 .and 100}& for calving difficulty ratings 1, 2, 3 and 4, respectively. 
The problem of retained placental membranes is of major co~cern with 
the use of induced calving as a routine management too. This trial ~as 
demonstrated one possible means of reducing the incidence of retai~ed 
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membranes while also reducing the b·efore mentioned probleGI of incr:eased 
calving difficulty normally associated with induced calving. 
No di~ferences were found in any other health disorders when 
comparing control and treatment groups. 
Body weights of all cows were taken at 2 wk intervals after 
parturition. No differences (P>.05) in total weight loss over a 12 wk 
period were present with treatment and control cows average weight loss 
being 31.2 and 47.4 kg per cow. It is apparent that no differences 
exist in loss of bqdy tissue for the treatment or control group due to 
early lactational demands. 
The lactation curve for the first 9 wk postpartum is in Fig. 3. 
When all cows were compared, a significant difference (P<.05) existed 
during all weeks except the first of the 9 wk period. The average 
daily milk production for the 9 wk period was 24.2 and 27.7 kg (P<.01) 
for the treatment and control groups. These values are similar to those 
found in Trial 1 with dexamethasone alone. When milk production was 
categorized by age groups, large variations resulted in no significant 
differences, although the treatment group remained lower than the 
control. 
It is not readily apparent why the treatment cows milked less t han 
the controls for the majority of the first 9 wk period. It was felt 
that the added estrogen may enhance the lactational abilities of the 
treatment cows since estrogen is required for normal initiation of 
lactation. Garverick~~- (21) found that plasma estrogen levels 
were lower at parturition in dexamethasone induced beef cows compared to 
co:itrol cows. The added estrogen may have replaced some of this natural 
estrogen and, therefore, maintained early lactation, since in limited 
previous observations the onset of milk production was slower in 
induced than in control cows (42). 
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Further analysis of this data by correcting the lactations to begin 
at day 281 of gestation for the induced cows revealed si:nilar differences 
(P<_.05) in all weeks except the first· three weeks of the 9 wk period. 
Some of the differences fou.~d earlier were removed but a majority of . 
the first 9 wks of lactation remained lower for the t:reat1:1e!1t group 
compared to the control group. 
In Table 8 is the average milk production for the lactation for 
each group on a 305 day mature equivalent basis. Due to large 
variation.s , no differences were significant between induced or control 
cows. No differences in fat or fat corr~cted milk production were 
noted. In the present lactation (excluding heifers with no previous 
records) compared to the previous lactation, induced cows actually 
produced more milk. A similar response was found i;1 Trial 1. The two 
cows culled because of mastitis were due to probleCTs encountered prior 
to the experiment and were not associated with the treat~ent. 
Breeding parameters for both groups are in Table 9. T'ne average 
days to first heat, days to first service, day to conceptio~, and 
services per conception did not differ (P>.05) between groups . Control 
cows tended to have a lower percent conception on first service than 
treatment cows. The data demonstrated that the problem of retained 
placental membranes was not detrimental to subsequent reproductive 
health of the cows. The postpartum reproductive management prograr1 
employed may have been mainly responsible for reducing this problem. 
Several cows in both groups were culled due to breedi~g problems reducing 
the number of values used and increasing the relative variation found. 
All values are well within normal values for good reproductive 
management of a dairy herd. No relationships were appare~t between the 
degree of calving difficulty and subsequent reproductive performa...'1.ce. 
Since glucocorticoids as a group have been reported to decrease 
protein synthesis and may even be proteolytic (39), it was felt that an 
analysis of the colostrum composition was necessary. Table 10 contains 
data on the composition of colostrum from both groups. Colostrum 
analyzed was the first 250 ml removed from each cow after parturition. 
No attempt was made to quantitate yield of colostrum. No differences 
were found (P>o05) in any of t he parameters except i ~ the protein 
fraction where casein was higher i.rr control cows. A similar response 
was found in Trial 1. Gamma globulin content did not differ indicating 
that normal a.~ounts of antibodies were available to the calf. No 
interactions of treatment by age were significant for ariy of the 
components. Bailey et al. (4) reported lower colostrun ga.mna globulin 
in cows treated with the long acting glucocorticoid, dexamethasone 
trimethylacetate. They postulated that the long acti~g nature of this 
corticoid may have lowered the rate of immunoglobulin synthesis. 
Although induced calving still presents a major uI1solved problem 
with retained membra-ries, its value as a management tool has been made 
more feas ible. Dexamethasone plus estradiol benzoate can be used to 
lower the previously mentioned high incidence of retained placentas as 
well as t he number of calving problel'!'ls. 
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1Azium Brand, Schering Corporation, Bloomfield, New Jersey 07003. 
2Nutritional Biochemical Corp., Cleveland, Ohio . _44-100. 
3Titan III cellul;se-acetate plate. P.O. Box 752, 1530 Lindbergh 
Dr., Beaumont, Texas 77704. 
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Table 6. Cow response to dexamethasone and estradiol benzoate treatment 
at day· 273 of gestation . 
Item 
No. of cows 
No. responding to trecitment 
Avg. response time, h 
~ime of induction after injection 
20-30 h 
31-40 h 
41-50 h 
51-60 h 
61-70 h 
Gestation length, days 
Avg. birth weight of calves, kg 
Male calves 
Female calves 
Avg. calving difficultyg 
astandard deviation of the mean .. 
Control 
. 26 
281.5b 
43.33d± .91f 
45.45 
41.72 
1.52 ± .20 
Treatment 
26 
26 
4o.8 :!: 9.6a 
3 
9 
10 · 
3 
1 
274.9c 
4o. 76e ± • 91 
42.15 
39.30. 
1.63 ± .20 
b,cvalues in same row with different letters are significantly 
different (P<.05). 
d,evalues in same row with different letters are significaritly 
different (P<_.10). 
fstandard error of mean. 
gCalving difficulty rated on a scale of 1 (no difficulty) to 5 
(caesarean.). 
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Table 7 • . Health related measures in control cows and cows treated with 
dexamethasone a~d eqtradiol benzoate. 
Parameter 
California Mastitis Testa 
15 days postpartum · 
30 days postpartum 
Udder Edemab 
All cows 
3 days postpartum 
7 days postpartum 
First calf heifers 
3 days postpartum 
7 days postpartum 
Retained Placenta 
Control 
1.07 
1.02 
1.39 
1.08 
1.29 
1.00 
3.85% 
Treatment 
1.01 
1.01 
1.25 
1.04 
1.16 
1.00 
50.ro/o 
ascale of 1 none 9 2 = trace; 3 = CMT l; 4 = CMT 2; 5 = GMT 3. 
bEdema rated on scale of 1 (no edema) to 5 (severe). 
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Table 8. Comparison of milk production data of control an.d treatment 
groups past and present lactations.a 
Item 
Product~on for present lactation 
Lactation no. 
First 
Second 
Third 
Four or more 
All cows 
All cows excluding heifers 
Production for previous lactation 
All cows 
a305 day-2X-mature equivalent basis. 
Control Treatment 
kg/lactation 
7244 (7)b 6384 (6) 
7639 (6) 7176 (4) 
7754 (6) 7167 (6) 
6691 (6) 6364 (3) 
7332 (25) 6773 (19) 
7361 (18) 6984 (13) 
7642 (18) 6954 (13) 
bNo .. of cows in parentheses; two cows in treatment group lost due to 
mastitis, four due to factors unrelated to experiment. Two co~trol 
cows lost due to culling for breeding problems. 
Table 9. Reproductive measures associated with control and treatment 
cows. 
Parameter Control Treatment 
Avg. days to 1st heat 89.04 (25)a 80.68 (19) 
Avg. days to 1st breeding 91.40 (25) 81.39 (18) 
Avg. days to conception 128.63 (16) 102.21 (14) 
Services per conception 1.94 (16) 1.64- (14) 
Percent ·conceived first service 43.75 57.14 
Percent conceived second service 31.25 28.57 
Percent conceived three or more 
services 25.00 14.29 
aNo. of cows in·parentheses; two cows in treatment group lost due to 
mas ti tis, three due to factors u,.-r1related to experiment, and seven 
due to breeding problems. Ten control cows culled due to breeding 
problems. 
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Table 10. Composition of colostrum from control and treatment cows . a 
Component Control TreatrneYit 
~o 
Fat 5.94 _ + .58b 5 . 53 + .65 -
Total Solids 25 . 57 ± 1.06 24 . 06 + 1.19 
Protein 15.52 + .81 14. 36 + . 91 
Casein 3 . 87c _± . 21 3.09d ± .23 
Whey ·protein 11 . 65 + .87 11 . 27 + . 98 
Gamma globulin 9.47 + .78 9 . 33 ± .87 
acolostrum collected immediately after calving and before nursing. 
bstandard error·of mean. 
c, dvalues in the same row with different letters differ s ignif i cantly 
(P<.05). 
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INITIATION OF PARTURITION IN DAIRY COWS WITH DK(AMETHASONE. 
III. CALF RESPONSE TO DEXlu"lETHASONE AND DEXAHt,·11tIASONE 
PLUS ESTRADIOL BENZOATE (TRIAL 1 a"ld TRIAL 2). 
Initiation of parturition in dairy cows with dexamethasone ._ 
III. Calf response to dexamethasone and dexamethasone 
plus estradiol berizoate. 
Abstract 
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Parturition was ,induced in 25 of 29 (Trial 1) and 26 of 26 (Trial 
?) Holstein cows given dexa'7lethasone (Trial 1), 4.4 mg/100 kg body 
weight, or dexamethasone_ plus 25 mg estradiol benzoate (Trial 2). 
Parturition occurred at 45.1 11.1 h (Trial 1) and 4o.8 t 9.6 h (Trial 
2) after injection. In Trial 1 calving difficulty was greater (P<.05) 
while birth weight of calves was 3.0 kg less (P<.05) for the induced 
cows compared to controls. In Trial 2 there were no differences in 
calving difficulty while calf birth weight was 2.5 kg less (P<.lO) for 
the induced cows compared to controls. Average birth weights of _calves 
were 42.0 and 45.5 kg (Trial 1), and 40.8 and 43.3 kg (Trial 2) for 
induced and control groups. Average daily gains from Oto 10 weeks 
were .63 and .60 kg (Trial 1), a~d .51 and .46 kg (Trial 2) for induced 
and control calves. No differences were found in calf death loss or 
health disorders between groups. Similar levels of serum gamma globulin 
were found for both groups at O (before suckling) an.d 3 days of age in 
both trials. No differences were found in total serum protein, albumin, 
and alpha and beta globulin levels in both trials. No differences were 
foux1d at birth in chest depth, shoulder width, head circurnference, hip 
width, and wither height of calves. 
Introductio~ 
The eITlphasis towards selection of larger dairy cattle with ari 
ac co:npanyi ng trend toward larger calf size at birth has in.creased 
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problems at parturition. Increased calving difficulty is a major cause 
of calf mortality and increased labor requirement by dairymen (4o). 
Artificial induction or manipulation of parturition may offer a method 
to reduce . these problems by reducing c_alf birth· size and by synchronizing 
the dairyman's labor supply Hith the labor requirement at parturition. 
An -examination of the South Dakota State University Holstein herd 
typifies these problems. In 1971, 11 of 75 calves born dead had an 
average birth weight of 45.5 kg compared to 43.0 kg for live calves. 
Two-thirds of the 2'.r two-year-old heifers that freshened required 
assistance at parturition and 6 of their calves were born dead. 
Research involving induced parturition has been concerned mainly 
with the effects upon the dam. Little research has been reported on 
the health and performance of calves born from induced parturition. 
Early work using flumethasone for inducing calving in dairy cows 
reported no apparent adverse effects on calf viability (42). No 
specific data were presented as to calf survival or growth. Research 
work involving sheep revealed no differences in the nunber of la.,bs 
born to control ewes or ewes induced with dexamethasone (9). 
Recently, more research data concerning the ability of the induced 
calf to survive and grow normally has been reported. I~duction of 
parturition in beef cows with dexamethasone produced calves that were 
some.what weaker at birth compared to calves from control cows ( 29). 
With the addition of estrogen plus dexamethasone, calves from induced 
beef cows reached similar weaning weight compared to calves from cows 
induced with dexamethasone and calves from natural births (32). 
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The most extensive report with corticoid i~duced parturition_involves 
dairy calves from cows induced with the long actini:r alucocorticoid 
0 ,.J 
opticortinol (4). This research reported a reduction in calving 
difficulty compared to the usual increase i~ calving difficulty reported 
with short ·acting glu~ocorticoids (29). They reported indications of 
lethargy in the induced calves but this condition disappeared after 
a fe\'1 hours. Other work with long acting glucocorticoids (50) reported 
an increase in the number of stillborn calves. 
Use of the long acting corticoids has also been attributed to 
reducing the induced calf's ability to absorb i~munoglobulins from 
colostrum ( 4, 24). This would indicate a11 additional factor which may 
reduce the induced calf's ability to survive. 
The purpose of this research was to study the influence of induced 
parturition in Holstein cattle with dexamethasone (Trial 1) and 
dexamethasone plus estrad.iol benzoate (Trial 2) on calf size, calving 
difficulty, calf growth and various blood protein parameters. 
Experimental Procedures 
Fifty-eight (Trial 1) and 52 (Trial 2) Holstein cows were divided · 
into four lactation groups on the number of previous calvings; O, 1, 2 
an.d 3 or more. One-half of the cows in each lactation group were 
assigned randomly to either th.e treatment (dexamethasone, Trial l; or 
dexamethasone plus estradiol benzoate, Trial 2) or control group 
(natural birth). Data fror.1 cows having multiple births were eliminated. 
I~ Trial 1, dexamethasone (9«-fluoro-1~-methyl prednisolone)l a:1d 
in Tr ial 2, dexamethasone plus 25 mg estradiol benzoate2 , i~ peanut oil, 
were administered intrar:mscularly on day 273 of gestation from t he last 
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breeding date. The corticoid dosage varied with the ·cow's body weight: 
20 mg for cows up to 454.5 kg and an additional 2 mg per 90.9 kg up to 
818.1 kg in body weight. The criterion to determine if the dexa~ethasone 
inject-ion had induced parturition was if ·parturition occurred between 
24 hand 72 h post-injection. Time from injection ·to calving was 
recorded to the nearest .5 h. 
Calving difficulty was scored on a scale from 1 to 5: 1) normal 
delivery, 2) minor assistance ·- some hand pulling, 3) moderate assistance -
2 people, 4) major assistance veterinarian or mechanical calf puller, 
and 5) caesarean. Calf birth weights were recorded as soon after birth 
as possible. 
Blood samples were ta.ken immediately after birth, before th~ 
calves were able to suckle, and at 3 days of age. Protein components 
were separated using cellulose-acetate electrophoreses and a 
spectrophotometric densitometer as described by Helena Laboratories3;-
Weekly weights of each calf were taken for 10 wk in order to 
determine the average daily gain of each group of calves. Several 
structural measurements were obtained on each calf at birth, at 1 
month of age and at 2 months of age. These included chest depth, 
shoulder width, circumference of the head, height ·at withers and width 
of the hips. Statistical analysis was performed using least-squares 
analysis of variance. 
Results and Discussion 
The average response time for Tria2.s 1 and 2 are sho,.,m in Tables 
11 and 12. Data for calves that did not respond to maternal treatment 
were not included in any further a.'1alyses. Since the injection was 
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given at 12:00 h of day 273 of gestation, the 45.1 ± 11.1 h (Trial 1) 
and 40.8 ± 9.6 h (Trial 2) response times resulted in many of the cows 
calving d1:1ring the day time when assista.11ce, if needed, was readily 
available. In both trials, 84 percent of the ·treated cows calved ·· 
between 31 a.'rJ.d 60 h after injection. No relations~ips between response 
time and sex of the calf were found {neither trial. 
The effects .- of the treatments on the length of the gestation 
period are also shown in Tables 11 a.11d 12. The average gestation 
period of the trea~ment groups was less (P<.05) than the control 
groups in both trials. The gestation length of the control groups 
agrees closely with previously published values of 280 days in 5207 
Holsteins (3). In Trial 1 cows carrying female calves averaged 1 day 
shorter gestation length than cows carrying male calves, ,,.,hile in Trial 
2 there were no differences in gestation length. The reduction of 5 
days (Trial 1) and 6.6. days (Trial 2) in the average gestation lengtl}; 
corresponds with a 3.0 kg (Trial 1) and 2.6 kg (Trial 2) reduction in 
the average birth weight of the induced calves. Similar differences in 
birth weight were seen when the cows were analyzed by age groups. Data 
from both trials demonstrated a reduction in the treatment group. In 
both trials, the birth weights of_ female calves were less than male 
calves with similar reductions for both induced and control calves. 
0singa al. (42) reported a 4.o kg reduction in birth weight of the 
Holstein calves born to cows induced to calve 8 days early. 
Although calves from the induced cows weighed less at birth, the 
average calving difficulty for Trial 1 \vas greater (P .05). In Trial 
2 the induced calves weighed less at birth and there were no differences 
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(P> .05) in calv_ing difficulty. The· reason(s) for the increased need 
of assistance in Trial l is not fully understood. Hany of the treatment 
cows did not appear to be dilated fully at calving which may be an 
indication of incomplete preparation for birth. The early calving and 
rapid preparation was felt to indicate that some horrno~al deficiency(ies) 
existed~ In Trial 2 the addition of estradiol benzoate to the dexa-
methasone treatm·ent removed the differences in the average calving 
difficulty score. In Trial 1, ·first calf heifers had a greater degree 
.. 
of calving difficult_y than mature cows. · In both trials, calving 
difficulty and sex of calf were unrelated. In Trial 1, three treatment 
and two control calves were ·stillborn. None of the calves in Trial 2 
were stillborno 
Blood protein valu~s for Trial 1 and Trial 2 are presented in 
Tables ·13 and 14. Except for an unexplained difference in initial sel:"UO 
protein in Trial 1 and in beta globulin (day 3) in Trial 2, no differences 
(P>.05) were found in any of the blood protein fractions for either 
trial. These values indicate that calves born to treated da.r.is were able 
to absorb normal amounts of imrnunoglobulins from colostrum. In other 
research involving induced parturition in dairy cows with the lo~g 
acting corticoid opticortinol, a reduction was found in the induced 
calf's ability to absorb immunoglobulins (4). These differer!ces were 
not -found in this trial with administration of the short acting corti-
coid dexamethasone alone or with estradiol benzoate. The differences 
between studies may be due to the length of time the dam and calf are 
under the influence of the added corticoids. A greater reduction in 
immunoglobulin production and gut absorption may be related to the 
longer response time found with opticortinol. 
Growth data for all groups of calves are present"ed in Table 15 
(Trial 1) and Table 16 (Trial 2). Results from both trials re~real a 
53 
somewhat faster gain for the induced calves during the first fe,.-1 weeks 
postpartum while the average daily gains for the entire 10 wk period 
were not different (P>.05) in either trial. T'nese results agree· with 
data presented by LaVoie and Moody (35) where induced be~f calves from 
dams treated with dexamethasone or dexamethasone plus estrogen reached 
similar (P> .05) weariing weights. 
Body measurements for all groups of calves are presented in Table 
17 (Trial 1) and Table 18 (Trial 2). Except for an unexplained 
difference in hip width at birth in Trial 1, no differe~ces were found 
in any of the structural parameters. These measurenents were obtained 
to determine a~y differences in structural growth postpartun and to 
determining their influence upon calving difficulty. 
Although induced calving may present some unsolved proble~s, it is 
felt that there are no detrimental effects upon the ability of the 
induced calf to resist infection or gain normally. 
lAzium Brand, Schering Corporation, Bloomfield, New Jersey 07003. 
2.Nutri tional Biochemical Corp., Clevelan.d, Ohio 44100. 
3Tit~ III cellulose acetate plate. P.O. Box 752, 1530 Lindbergh 
Dr., Beaumont, Texas 77704. 
Table 11. Response of calves from control cows and from co:·1s treated 
\'Ii th dexamethasone at day 273 of gestation (Trial 1). 
Item Control Treatment 
45 .1 ± 11.1°· Avg. re~ponse time, h 
Gestation· length, days 
Calving dif1icultyd 
280b 275c 
.. All cows 
First calf heifers 
Birth weight, kg 
First calf 
Second calf 
Third calf 
Four or more calves 
All cows 
asta..r1dard deviatio!'l . 
1.69 + 
2. 86 + 
44 .36 ± 
44. 68 + 
L~5 . 77 + 
46 . 82 ± 
45 . 41b + -
. 19e 2.37 
-0 . :;o 2.67 
1.92 41.59 
2. 07 41 .27 
1.92 . 43 . 55 
1.70 43 .14 
. 95 42 .39c 
b , cvalues in same row with different letters are sign.i fica'1tly . 
different (P< . 05) .. 
dcalving difficulty rated on scale of l (no difficulty) t o 5 
( caesarean). 
estandard error of mean . 
± .20 
± . 41 
+ 2.07 
+ 2.07 -+ 2.07 
+ 1.92 
± 1.02 
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Table 12. Response of calves from control cows and fro!TI co~·rs treated 
with dexamethasone plu$ estradiol benzoa-!:e at day 273 of 
gestation (Trial 2). 
Item 
Avg. response time, h · 
Gestation length, days 
Calving _difficultyd 
All cows 
First calf heifers 
Birth weight, kg 
First calf 
Second calf 
Third calf 
Four or more calves 
All cows 
astandard deviation. 
Control· 
1.52 
1.71 
4o.91 
42.12 
44.24 
46.04 
43.33f 
+ 
+ 
.2oe 
.39 
+ 1.75 
+ 1.88 
± 1.83 
+ 1.75 
+ .91 
Treatment 
4o.8 ± 9.6a 
274.9c 
+ 1.63 
1.67 :!: 
.20 
.42 
37.80 1.88 
43.56 ± 1.88 
4o.30 + 1.88 
41.36 + 1.63 
4o.76g ± .91 
b,cvalues in . same row with different letters are sig~ificantly 
differe~t (P<.05). 
dcalving difficulty rated on scale of 1 (no difficulty) to 5 
( caesarea..YJ.) • 
estandard error of mean$ 
f,gvalues in same row with different letters are significantly 
different (P<.10). 
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Table 13. Blood protein values of calves fro~ cont~ol cows and from 
cows treated with ~exarnethasone (Trial 1). 
Item Control (18)a Treatment (17)a 
o-/100 
0 -
ml 
Total serum protein 
Birth Lt-.o4b ± .09d 4.38c ± .09 
Three days of age 5.49 + .20 5.36 . +. .20 -, . Cha..."1.ge +1.45 +0.98 
Gamma globulin 
Birth 0.03 ± .03 0.03 ± .03 
Three days of a ge 1.06 ± .16 0.99 + .16 -Change +l.03 +0.96 
Albunin 
Birth 2.48 + .09 2.62 + .09 -
Three days of age 2.38 + .15 2.38 + .16 -Change -0.10 -0.24 . 
Beta globulin 
Birth Oe53 ± .. 05 0G56 + .,05 
Three days of age 0.94 ± .07 0.89 + .07 
Change +0.41 +0.33 
Alpha globulin 
Birth 1.01 + .07 1.20 + Q7 •' I 
Three days of age 1.0? + .07 1.10 + .07, 
Change +0.06 -0.10 
aNumber of calves in parentheses. 
b,cvalues in the same row with different letters c.iffer significa:itly 
(P<.05). 
dsta...~dard error of the nean. 
Table 14. Blood protein values of calves from control cows and from 
cows treated with d.examethasone plus estradiol benzoate 
(Trial 2). 
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Item Control (9)a Treatment ( 9 )c1 
g 100 ml 
Total serum protein 
Birth 4.19 ·+ .36b 4.27 + .39 -Three days of age 5.67 + .43 6.67 + .47 -Change +1.48 +2.4o 
Gamma globulin 
Birth 0.08 + .08 . 0.07 ± .09 
Three days of a ge 0.93 ± .24 0.89 + .26 
Change +0.85 +0 .. 82 
Albumin 
Birth 2.27 + .31 2.07 ± .34 
Three days of age 2.35 + .23 2.49 ± .25 
Change +0.08 +0.42 
Beta globulin 
Birth 0.53 + .31 2.07 ± .34 
· Three days of age 1.osc + .24 2.49d + .25 -Change +0.55 +1.49 
Alpha globulin 
Birth 1.25 + .11 1.14 + .12 -
Three days of age 1.32 :I: .15 1.4-6 + .16 
Change +0.07 +0.32 
aNumber of calves in parentheses. 
bStandard error of the mean . 
c,dvalues in the same rm·1 with different letters differ sig~ifica~tly 
(P<.05). 
Table 15 .. Average daily gain by week of calves from control cows and 
from cows treated with _dexamethasone (Trial 1). 
Week Control (26)a Treatment (22)a 
~g/day 
1 0.34 + .05b o.45 + .06 -2 0.37 + .05 0.38 ± .06 -·3 0.36 ± .05 0.50 + .06 
l~ o.46 ± .06 o.44 ± .. 07 
5 o.4o + .09 0.30 + .10 -6 o.66 + - .09 0.71 + .10 
7 0.80 + .09 0.71 ± .10 
8 0.77 + .10 0.72 + .12 -
9 0.87 ± .10 0.89 + .11 
10 o.88 ± .08 0.93 + .08 
Ten week avg. 0.60 ± .03 0.62 ± .03 
aNumber of calves in parentheses; three treatme!lt calves were 
stillborn, two co~trol calves were stillborn a~d one died from 
pneumoniao 
bstandard error of the mean. 
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Table 16. Average daily gain by week of calves from control cows and 
from cows treated with dexamethasone plus estradiol benzoate 
(Trial 2). 
Week Control (23)a Treatment (25)a 
kg/day 
1 .24 ± .07b .29 ± .06 
·2 .23 ± .06 .31 + .05 -
3 .18 + .07 .22 + .07 -4 .33 + .06 .38 + .06 - -
5 .16 + .07 .24 :!: .07 
6 .64 :t .07 .71 + .07 
7 .70 + .09 .54 + .09 - -8 .73 + .09 .57 + .09 -
9 . 81 + .07 .70 + .07 
10 .?2 + . 09 .90 + .09 
Ten week avg. .46 :!: .02 .51 + .03 
aNumber of calves in parentheses; one treatment calf lost due to 
kidney fa.ilure, three control calves were lost due to pneumoniao 
bstandard error of the mean. 
Table 17. Body measurements of calves from control 
treated with dexamethasone (Trial 1). 
Item Control 
Shoulder width 
Birth 22.0 + 
Two months of age 25.2 + -Change +3.2 
Chest depth 
Birth 31.4 ± 
Two months of age 38.3 ± 
Change +6.9 
Circumference of head 
Birth 53.5 ± 
Two months of age 60.0 ± 
Change +6.5 
Wither height 
Birth 76 .. 4 + 
Two months of age 84.1 + -
Cha..rige +7-7 
Hip Width 
Birth 23.9c ± 
Two months of age 27.4 ± 
Change +3-5 
astandard error of the mean. 
bNumber of calves in parentheses. 
.34a(26)b 
.43 (26) 
.44 (26) 
.49 (26) 
.51 (26) 
.50 (26) 
.50 (26) 
.57 (26) 
.54 (21) 
.51 (21) 
cm 
60 
cows a,_11d from cm·rs 
Treatment 
21.2 ± .37 (22) 
25.2 ± .47 (22) 
+4.o 
30.7 + .47 (22) 
37.3 + .54 (22) 
+6.6 
52.8 ±. .53 (22) 
59.6 ± .55 (22) 
+6.8 
76,,9 ± .55 (22) 
83.4 ± .62 (22) 
+6.5 
21.9d ± .59 (19) 
27.0 + .51 (19) 
+5.1 
c,dvalues in same row with different letters differ significantly 
(P< .05). 
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Table 18. Body measurements of calves from control cows aJ1d from cows 
treated with deAame~hasone plus estradiol be~zoate (Trial 2). 
Item Control Treatment 
c:: 
Shoulder width 
Birth 21.5 :!: .24a(23)b 21.6 ± .23 (26) 
Two months of age 23.4 ± .33 (23) 23.7 ± .33 (23) 
Cha.""1.ge +1.9 +2.1 
Chest depth 
Birth 30.2 ± .58 (23) 31.3 "!: .5·5 (26) 
Two months of a ge 3L1-.5 + • l1-2 (23) 35.0 ± .42 (23) 
Change +4.3 +3.7 
Circumference of head 
Birth 54.3 + .43 (23) - 53.7 "!: .41 (26) 
THo months of age 59.6 + .84 (23) 60.0 "!: .84 (23) 
Chai.'1.ge +5-3 +6.3 
Wither height 
Birth 77.,5 + .,5L~ (23) 76.6 t .. 51 (26) 
Two months of age 81 • .3 + .49 (23) 81.6 ±. .49 (23) 
Change +4.3 +5.0 
Hip width 
Birth 22. 8 + .26 (23) 23.1 :t .25 (26) 
Two months of age 25.9 + .39 (23) 26.0 ± .39 (23) 
Change +3.1 +2.9 
astandard error of the mean. 
bNumber of calves in parentheses .. 
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SUMMARY AND CONCLUSIONS 
Dexamethasone (Trial 1) and dexamethasone plus estradiol benzoate 
(Trial 2) were used to induce parturition in Holstein ·cattle. Response 
time wa? 45.1 ± 11.1 h (Trial 1) and 40.8 9.6· h (Trial 2) after 
injection. · This response time resulted in more calves born during the 
time of -day when assistance, if needed, was more readily available. 
Gestation length was significantly reduced compared to control co\~s. 
Calving difficulty was increased for induced cows in Trial 1 and there 
were no differences·in calving difficulty in Trial 2. 
Calf birth weights were reduced for treatment calves in both trials. 
The in utero growth rate late in gestation averaged .4 to .6 kg/day. 
Milk production was lower for the induced cows early in lactation, but 
on a complete lactation basis, there were no meaningful differences in 
production. Retained placental membranes were the most detrimental 
p~oblem encountered in both trials. Estradiol benzoate treatment 
reduced the incidence of retained placentas, in treatment cows, from a 
level of 76% (Trial 1) to 50)6 (Trial 2). Breeding data for both trials 
were similar for control a~d treatment groups. No meaningful differences 
were found in health related parameters. Colostrum composition did not 
vary between control and treatment groups a.1'J.d all calves were able to 
absorb normal amounts of immunoglobulins from colostrum. Growth and 
health of tµe calves was not affected by induced parturition. 
Induced parturition has some . limitations as a management tool for 
dairymen . Caution must be taken to ensure adequate health protection 
fo r the cow before and after calving. Known breeding dates are 
required . to insure proper timing of ·treatment as treatoent before -day 
265 to 270 of gestatio~ may result in increased liabilities. Use of 
induced parturition for advaYJ.ced calving may result in smaller calves, 
reduced calf losses and the ability to · schedule assista."1ce when needed. 
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APPENDIX 
Appendix Table 1. Summary of research with induction of parturition in the bovine. 
No. of Cattle Days of Additional 
Reference Dair;t: Beef Gestation Corticoid UGed Dose (m~) Treatment 
1 54 197 to 293 dexamcthasone 20 
31 20 270 to 293 opticortinol 16-32 
l~2 26 268 to 270 flumethnsone 2.5-10 
22 16 222 to 306 dexamethasone 20 
30 39 272 to 301 flumethasone 10 
34 5 215 flwncthru:;one 5 
34 11 263 ·flumctha.sone 5 
26 14 270 flumethasone 10 
26 15 270 flume than one 10 100 mg progesterone 268-
275 
16 4 248 to 250 dexrunethasonc 20-4o 2 doses 3-6 days apart 
4 15 21fD to 252 opticortinol 30 
21 10 269 to 279 dexamcthasone 20 
21 9 269 to 279 dexo.met:1asone 20 6 mg eatrndiol benzoate 
28. 62 265 to 275 flumethasone 10 
28· 28 265 to 275 flumethasonc 10 
28 127 265 to 275 flumethasone 10 
l~9 189 265 to 272 dexvJJ1cthasone 20 
49 26 265 to 272 dexamethasone 30 
49 21 265 to 272 dexarncthaoone 10+20 
L~9 8 265 to 272 de:xamethasone 50 
lf-9 15 265 to 272 dexametha..none 6c 
1r9 11 265 to 272 flumethnGone 'l-5 
49 2L· • t 265 to 272 flumethnsone 2.5+5 
21 14 266 dexamcthanone 20 
21 14 266 dexamethasone 20 estrogen 
% 
% Retained 
ResEonse Placentas 
85.2 58.7 
100 0 
38.5 82.6 
62.5 30.0 
97.0 L~7 .4 
Bo 100 
90.9 100 
71.4 100 
26.6 100 
100 50 
100 13.3 
80 75 
100 22.2 
90 64 
93 50 
96 56 
84.1 
100 
100 
100 53 
100 
100 
100 
81.8 6lf-.0 
85.0 80.o 
Mean 
Response 
Time ~h) 
49 
35.4 
50 
55 
39 
72 
48 
76.8 
.81.0 
LK) 
(12.1 days) 
52.6 
45.8 
50.0 
ll-4. 0 
11-6 .o 
48 
0\ 
\0 
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Appendix Table 2. Sex of calf vs. response time, gestation length, 
birth weight and retained placentas in control cows 
and cows treated with dexamethasone (Trial 1). 
Item Treatment Control Male Female Male Femal e 
Respon;e timea, h 
Gestation length, days 
Birth weight, kg 
Retained placentas, No. 
43.64 
10 
46.6 ± 12.7 
41.10 
9 
279.9 
47.64 
1 
278.9 
42.54 
2 
aTwo male a.">!d two female calves were born to dams not responding to 
dexamethaso~e treatment. 
bstandard deviation. 
Appendix Table 3. Calving difficulty vs. sex of calf, retained 
membranes and calf birth weight in control cows and 
cows treated with dexamethasone (Trial 1). 
Item Calving difficultia 1 2 3 4 2 
No. of calves 
Treatment 
Males 5 0 6 2 
Females 4 5 1 2 
Control none 
Males 9 4 1 3 
Females 8 1 3 0 
Treatment 
Retained 5 ( 4Lr.6) b 4 (4-0.2) lt- (44.7) 6 (44.1) 
Cleaned 3 (36.5) 2 (39-1) 1 (45.5) 0 
Control none 
Retained 2 ( 43 .2) 0 1 (48.2) 0 
Cleaned 15 ( 45. 8) 6 (44.2) 2 (44.8) 3 (Lr8.0) 
a.calving difficulty rated on scale of 1 (no difficulty) to 5 
(caesarean). 
bAvg . birth wei ght of calves, kg. 
Overall 
19 (43.5) 
6 (38.9) 
3 (44.9) 
26 (45.6) 
71 
Appendix Table -4. Days to conception vs;. retained placentas and -
calving difficul tya. (T~ial 1). - · 
Item Treatment . Control 
Days to conception 
Retained 
Cleaned 
120.7 (15)b 
84.8 ( 4) 
143.0 (3) . 
100.1 (21) 
Calving difficulty 
1 
2 
lOL~.2 (6) 
86.o (4) 
172.0 (4) 
98.6 (5) 
105.8 (14) 
112.0 (5) 
3 
4 
96.3 (3) 
100.5 (2) 
acalving difficulty rated on scale of 1 (no difficulty) ; to 5 
(caesarean). 
°brJumber of cows i.n parenth.eses • 
. Appendix Table 5. Abnormal pres~ntations vs. retained placentas (Trial 
1) • . 
Item Treatment Control 
Retained 
CleaY1ed 
2 
0 
Appendix Table 6. Response time vs. retained placentas and calving 
difficulty (Trial 1). 
Response interval 
h 
20 30 
31 - LK) 
41 - 50 
51 - 60 
61 - 70 
70 
Retained placentas 
No. of cows 
0 (2)b 
5 ( 8) . 
7 (9) 
4 (4) 
1 (1) 
1 (1) 
_2.50 
1.25 
2.78 
3.25 
4.00 
2.00 
acalving difficulty rated on scale of 1 (no diff iculty) to 5 
(caesarean). 
bNumber of cows calving during interval in parentheses. 
0 
1 
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Appendix Table 7. Sex of calf vs. response time, gestation lengt~, 
birth weight and retained placentas in control cows 
a."1d cows treated with dexamethasone (Trial 2). 
Item 
Response time, h 
Gestation length, days 
Birth weight, kg 
Retained placentas, No. 
astandard deviation. 
Treatment 
Male Female 
42.2 
8 
. 4o.4 :!: 10.0 
39.3 
5 
Control 
Male Female 
280.7 
45.5 
1 
282.1 
41.7 
0 
Appendix Table 8. Calving difficulty vs. sex of calf, retained membranes 
and calf birth weight in control cows and cows 
treated with dexamethasone (Trial 2). 
Item Calving difficultJ~ 4 1 2 3 5 Overall 
No. of calves 
Treatment 
Males 10 2 2 1 
Females 8 1 0 2 
Control none 
Males 6 2 3 1 
Females 12 1 1 0 
Treatment 
Retained 6 (4o.o)b 2 (41.1) 2 (4o.5) 3 (39.1) 13 (4o.o) 
Cleai--ied 12 ( 41.6) 1 (40.0) 0 0 13 (41.5) 
Control none 
Retained 1 ( 41. 8) 0 0 0 1 ( 41.8) 
Cleaned 17 ( 42.1) 3 (L1-4.5) 4 (45.9) 1 (52.3) 25 (43.4) 
aca1ving difficulty rated on scale of 1 (no difficulty) to 5 
(caesarean). 
bAvg . birth weight of calves, kg. 
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Appendix Table 9. Days to conception vs. retained placentas and calTJ"ing 
difficultya (Trial 2). 
Item 
Retained 
Cleaned 
Calving difficulty 
•' 1 
2 
3 
4 
Treatment Control 
pays to conception 
104.o ( 4) b 
101.5 (10) 
106.8 (11) 
93.0 (1) 
127.0 (1) 
36.0 (1) 
124.5 (16) 
144.4 (11) 
87.5 (2) 
116.0 (2) 
63.0 (1) 
8calving difficulty rated on scale 1 (no difficulty) to 5 
(caesarean). 
bNurnber of cows in parentheses. 
Appendix Table l0o Abnormal presentations VSo retained placentas (Trial 
2). 
Item Treatment Control 
Retained 
Cleaned 
4 
0 
Appendix Table 11. Response time vs. retained placentas and calving 
difficulty (Trial 2). 
0 
1 
Response interval Retained placentas Calving difficultya 
h 
20 - 30 
31 - 40 
41 - 50 
51 - 60 
61 - 70 
No. of cows 
O (3)b 
1 (9) 
8 (10) 
3 (3) 
1 ( 1) 
1.33 
1.00 
2.00 
2.67 
1.00 
acalving difficulty rated on scale of 1 (no difficulty) t o 5 
(caesarean). 
bNumber of cows calving during interval in paren.theses . 
HO 
0 
CHOLESTEROL 
CH3 
CHz-OH 
I c=o 
CORT ICOS TERO NE 
DEXAMETHASONE (syn} 
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CORTISOL (Hydrocortisone l · 
a 
CH, 
I 
CH -o-c-c-CH., ,_ I 
I -
HO C=O CHJ 
OPTICORTINOL (syn> 
CHi.-OH 
I 
C=O 
F 
FLUMETHASONE (syn) 
Appendix Figure 1. Structure of natural and synthetic (syn) steroids. 
